NMR derived structure calculation: NMR structures of MSI-594 peptide bound to LPS were calculated using the DYANA p rogram version 1.5 1 . On the basis of cross-peak intensities calculated using SPARKY program, T. D. Goddard and D. G. Kneller, University of California, San Francisco, from the TR-NOESY spectrum, recorded a with mixing time of 150 ms. The TR-NOE intensities were translated into strong, medium and weak to an upper bound distance limits to 2.5, 3.5 and 5.0 Å, respectively, as described in our earlier works 2 . Several round of structure calculations were carried out from random conformations, depending of NOE violations, distance constraints were adjusted. Backbone dihedral angle φ was restricted to -30 o to -120 o of non-glycyl residues to restrict conformational sampling. Out of the 100 structures generated, 20 lowest energy structures were used for further analysis. The structural statistics are provided in Table S3 .
Relaxation dispersion experiments:
The binding kinetics of MSI-594 to LPS was obtained from 1 H relaxation dispersion experiments using the Carr-Purcell-Meiboom-Gill (CPMG) pulse sequence 3 on a Bruker DRX 700 spectrometer, equipped with actively shielded cryo-probe and pulse field gradients. The nonselective 90° pulse (t 90 =7.65 µs) was used to excite the sample and multiple non-selective 180° pulses (t 180˜1 5.30 µs) generated the echo train. The relaxation dispersion profile was derived from the spectral peak intensities at different effective B 1 fields and the relaxation rates were fitted to the following equation to calculate the off-rate (k off ).
Where, δω is the chemical shift difference, P F and P B are mole fractions of free and bound peptide, respectively, and R 2,F and R 2,B are the relaxation rate of free and bound peptide, respective, t cp is the delay and k ex =1/τ b (τ b is the average life time in the bound state).
Scheme S1. Outer membrane of the Gram-negative bacteria contains LPS, which consists of outer core, inner core and lipid A. The phosphate group of lipid A, which is ~13 Å apart from the bis-phosphate groups, forms salt bridges with the positively charged amino acids of MSI-594. Ramachandran plot for the mean structure % residues in the most favorable 100 and additionally allowed region % residues in the generously allowed region 0 % residues in the disallowed region 0 
